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Abstract
Background: The paper analyses how resilience factors and mental health problems interrelate in a 3-year-longitudinal
study with 16–19 year olds.
Methods: Resilience was measured with a 13-item short version of the Life-Orientation-Scale by Antonovsky
(sense-of-coherence, SOC) and a 10-item self-efficacy-scale (SWE) by Jerusalem and Schwarzer. Mental health problems
were measured with Derogatis Symptom Check list (SCL-90-R). The data set included 155 participants and was analyzed
using Structural Equation Modeling (SEM) designed to examine mutual influence in longitudinal data with Mplus
software.
Results: The descriptive data analysis indicates (1) negative correlations between SOC and SCL-90-R at both age 16 and
19 in all subscales but somatization and likewise (2) between self-efficacy and SCL-90-R. (3) SOC correlates positively with
SWE at age 16 and 19.
Results of SEM analysis were based on the assumption of two latent variables at two points in time: resilience as
measured with mean SOC and mean self-efficacy scores and health problems measured with sub scale scores of
SCL-90-R – both at ages 16 and 19. The first SEM model included all possible paths between the two latent variables
across time. We found (4) that resilience influences mental health problems cross-sectionally at age 16 and at age 19 but
not across time. (5) Both resilience and mental health problems influenced their own development over time. A
respecified SEM model included only significant paths. (6) Resilience at age 16 significantly influences health problems at
age 16 as well as resilience at age 19. Health problems at age 16 influence those at age 19 and resilience at age 19
influences health problems at age 19.
Conclusion: (a) SOC and self-efficacy instruments measure similar phenomena. (b) Since an influence of resilience on
mental health problems and vice versa over time could not be shown there must be additional factors important to
development. (c) SOC and self-efficacy are both very stable at 16 and 19 years. This refutes Antonovsky’s assumption that
SOC achieves stability first around the age of 30. SOC and self-efficacy are protective factors but they seem to form in
(early) childhood.
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Background
The salutogenic approach to health aims to explain how
people remain healthy, rather than how people get sick.
Salutogenesis is part of a family of theories that are also
discussed as resilience. Fundamental in salutogenesis is to
consider health as a position on a health ease/dis-ease
continuum. Being healthy is not considered a merely
physiologically rated on/off-state, but a result of an on-
going movement towards the health end of that con-
tinuum. At the core of this salutogenic theory lies the
sense of coherence (SOC) construct. Antonovsky [1-3] de-
scribed sense of coherence as a global health-protective
life orientation. The construct includes three interrelated
components: comprehensibility describes the belief that
the world is comprehensible, consistent, predictable and
explicable. Manageability means a belief that a person is
able to deal with the demands of life and has sufficient re-
sources to meet internal and external stimuli. Finally,
meaningfulness describes the belief that challenges are
worthy of investment and engagement. Those three fac-
tors are supposed to represent a basis for successful cop-
ing with stressors and thus for remaining healthy.
The positive influence of SOC has been examined in the
past. Various studies have shown associations between
SOC and various health related measures [4]. In adults
SOC has been linked to general psychological well-being
[5], or negatively linked to burnout [6], depression and
anxiety [7-9] as well as multiple other health behaviors
[10]. This also holds true for clinical populations [11-13].
It has also been shown that SOC is a valuable con-
struct for children and adolescents. SOC was found to
indicate lower levels of anxiety, depression and ways of
coping with anxiety [14,15].
Collecting more evidence about the development of the
SOC is important for constructing future interventions.
According to Antonovsky [1], the foundation for a high
SOC in adulthood is laid in childhood and early adulthood
by positive life experiences. It is therefore possible that
past psychological problems influence the current level of
SOC in later adulthood. Building on Antonovsky’s early
theories, SOC is expected to remain relatively stable
throughout adult life, yet there are at least two different
hypotheses about the life development or changes of SOC
[1]. The age-hypothesis expects that SOC may be fluctuant
at a younger age, but is stable in later years. A person who
has once developed a certain level of SOC after the age of
around 30 is expected to remain at this level or, if changes
in the light of life crises occur, return to his or her level of
SOC soon. In contrast, changes in SOC would last much
longer or even be permanent if they occur in childhood or
early adulthood. The level-hypothesis expects that individ-
uals who arrive at a high level SOC in adulthood are less
likely to show a change in SOC later. Individuals with a
lower level of SOC may show less stability. If for example
a person with a high level of SOC experiences challenging
situations, she/he is expected to be better prepared to deal
with problems and retain her positive attitude towards life
and its challenges. On the other hand, a person with a
lower level of SOC may not be able to cope with difficult
situations and thus lose faith in the world and herself even
more which would indicate an even further drop in SOC.
Thus, SOC should generally be more fluctuant at a youn-
ger age.
In many formalized models of health psychology, self-
efficacy or one’s own belief to control and succeed in a
given situation plays an important role [16-18]. Self-
efficacy [17,19] has been defined as a belief in one’s own
abilities to succeed in specific situations. A person’s sense
of self-efficacy can play a major role in the assessment of
goals, tasks, and challenges and how to approach them.
With a high degree of self-efficacy one is expected to view
difficult or new tasks as challenges to be mastered rather
than problems to be avoided. The construct has been
shown as a moderator or mediator in many different areas
of health psychology from addictive behaviors [20-22],
physical activity and depression [23] to coping with cancer
[24]. Self-efficacy has therefore also been considered a re-
silience factor [25].
Still, there is ongoing discussion about whether sense of
coherence and self-efficacy are really protective factors or
whether they are merely a result of being healthy. Most
studies that have shown a cross-sectional correlation be-
tween health and various resilience factors fail to answer
that classical hen-and-egg question. In the present re-
search a longitudinal cross-lagged design is used to exam-
ine the mutual influence of those constructs.
Methods
Study sample
The following study was part of a 10-year-longitudinal
study of resilience and drug usage (RISA) conducted in
the area of Heidelberg from 2003 to 2012. The study was
approved by the ethics committee of the University Hos-
pital Heidelberg (No. 218/2005). Participants were 318
students of four different schools with a mean age of 14 at
the beginning and a mean age of 24 at the end of the
study. All in all the study comprised 14 data collection
events. While SOC-13 was provided 14 times in the
course of ten years, SLC-90-R was only provided twice (at
the age of 16 and 19) within the 10-years-data collection
comprising a larger set of research instruments. Thus
merely data at ages 16 and 19 could be used for the
present study. A subsample of 155 participants (61 male
and 94 female) had completed the required questionnaires
at ages 16 and 19. 46.5% of the participants (N = 72) grew
up in a traditional family, which was considered as living
with both biological parents up to the age of 18 years. The
German school system provides three different secondary
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school options after completing primary school. Ranking
the school types from lowest to highest, students com-
monly finish the “Hauptschule” at the age of 15 to 16,
“Realschule” at age 16 to 17 and “Gymnasium” at age 18
to 19. Participants were distributed almost equally across
the three different school types. Table 1 provides an over-
view of sample characteristics.
Measures
SOC measured with life orientation scale
A German 13 item short adaption of Antonovsky’s original
Orientation to Life Questionnaire [26] was used to meas-
ure sense of coherence. A later version was evaluated by
Schumacher et al. [27]. It is accepted as a valid and reliable
(Cronbach Alpha = .85) measure of the construct. It in-
cludes four meaningfulness items (e.g. “Do you have the
feeling that you don’t really care about what goes on
around you?”), five comprehensibility items (e.g. “Has it
happened in the past that you were surprised by the behav-
ior of people whom you thought you knew well?”) and four
manageability items (e.g. “Has it happened that people
whom you counted on disappointed you?”). In contrast to
the original scale, answers were given on a 5 point scale ra-
ther than a 7 point scale which is the result of using an
earlier adaptation throughout a 10-year longitudinal study.
In our sample, Cronbach’s Alpha was .886 at age 16 and
.883 at age 19. Even though Antonovsky theoretically
claimed a three factor structure for the sense of coherence
scale, we were not able to reproduce three factors. Similar
findings have been reported before, especially for short ad-
aptations [7,27-29]. In the final analysis, we used a mean
score for the whole SOC construct, instead of the individ-
ual dimensions. For comparison only, we also computed
sum scores and adjusted those to the original 7 point scale
by multiplying with 1.4. Please note however, that no stat-
istical analysis was done with those sum scores. At age 16,
participants had a mean adjusted sum score of 65.22
(SD = 11.55) with only a very small increase to 66.48
(SD = 10.81) at age 19. Table 2 also lists scores separated
for men and women. These scores are very similar to those
published by Schumacher et al. [27] who found a mean
SOC of 67.31 (SD = 12.09) for men ages 18 to 40 and 64.52
(SD = 11.61) for women ages 18 to 40.
Self-efficacy measured with SWE scale
The SWE self-efficacy scale was developed by Jerusalem
und Schwarzer [30,31] and consists of 10 items. Questions
include “If there are challenges, I can find a way to suc-
ceed” and “I can find a solution for every problem” (trans-
lation by the authors). Answers were given on a 4 point
scale labeled “not true”, “rarely true”, “mostly true” and
“completely true”. The reliability of the scale is considered
sufficient (Cronbach’s Alpha = .79).
In our sample, Cronbach’s Alpha was .850 at age 16
and .849 at age 19. For the final analysis we computed
mean scores. In all the completed SWE questionnaires,
there was a total of 0.57% of values missing.
Psychological symptoms measured with SCL-90-R
The Symptom Checklist-90-R (SCL-90-R) [32] is a widely
used instrument to measure a broad range of psycho-
logical problems and symptoms of psychopathology. A
revised German version was produced by Franke [33,34].
It consists of 90 items and the following 9 different
subscales: SOM – Somatization, O-C - Obsessive-
Compulsive, I-S - Interpersonal Sensitivity, DEP – Depres-
sion, ANX – Anxiety, HOS – Hostility, PHOB - Phobic
Anxiety, PAR - Paranoid Ideation, PSY – Psychoticism. It
provides three global scores as well as sum scores for the
subscales. The reliabilities (Cronbach’s Alpha) of the dif-
ferent subscales range from .75 to .97.In our sample reli-
abilities ranged from (Alpha) .748 to .868 at age 16 and
from .722 to .889 at age 19.
In the present research we were mostly interested in the
mutual influence of the constructs, rather than individual
diagnostics. Even though they are intercorrelated, the
different subscales of the SCL-90-R provide a possible
measure for many different aspects of psychopathology.
Therefore we chose to use the subscales directly instead of
the global scores, for both correlations and SEM analysis.
The standard procedure is to compute sum scores for
each subscale. As those scores were severely skewed we
added a scalar of 1 to avoid plain 0 scores and then used
a logarithmic transformation to get normally distributed
scores for the SEM analysis.
Statistical analysis
The descriptive data analysis was carried out using SPSS
19. The Structural Equation Modeling (SEM) analysis was
carried out using Mplus 5.21 [35]. We examined the rela-
tionship between the described resilience factors and
mental health by using SEM. With this method we can
model the mutual influence in longitudinal data. In SEM
all the study variables can be investigated at the same time
in the same model, so it is possible to model inter-connec-
tions and mutual influence of the variables as well as mod-
eling the development of variables over time. SEM also
allows the modeling of latent variables which can repre-
sent larger constructs. Those latent variables are not mea-
sured directly, but are estimated from directly measured
manifest variables. SEM is primarily based on model
Table 1 Sample characteristics
Sex 61 male (39.4%) 94 female (60.6%)
Type of
school
Hauptschule: 45
(29%)
Realschule: 38
(37.4%)
Gymnasium: 52
(33.5%)
Traditional
family
72 yes (46.5%) 83 no (53.5%)
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fitting and estimation. The whole model can then be esti-
mated whether it accurately represents the empirical data.
The goodness-of-fit of the models was evaluated using the
(1) χ2 test (a good fit is indicated by non-significant
values), (2) the comparative fit index CFI (values of 0.90
and above indicate a good model fit) and (3) the root
mean square error of approximation RMSEA (values of
0.05 and less indicate a good model fit, values 0.06 to 0.08
indicate a reasonable fit and values close to 0.10 a poor
model fit). A Maximum Likelihood estimator was used for
parameter estimation.
Results
Descriptive data analysis
We started with a cross-sectional data analysis. First we
checked for gender differences in the SOC, SCL and SWE
scores. None of the variables differed significantly in our
sample (see Table 2 for means).
Most of the variables were highly intercorrelated. For
women, SOC showed correlations with the SCL-90-R sub-
scales between - .461 and -.692 at age 16 and between -
.380 and - .653 at age 19. For Men, correlations of SOC
and SCL-90-R subscales are between – .401 and - .678 at
age 16 and between – 1.79 and - .676 at age 19. With the
notable exception of somatization at age 19 all the correla-
tions are significant.
SWE significantly correlates with the SCL-90-R sub-
scales of O-C (− .295), I-S (−.300), DEP (−.309), ANX
(−.286), HOS (−.242), PAR (−.214) and PSY (−.244) for
women at age 16. At age 19 there are correlations with
the subscales of I-S (−.264), DEP (−.199), ANX (−.246),
PAR (−.222) and PSY (−.241). For Men, SWE correlates
significantly with all the SCL-90-R subscales except pho-
bic anxiety at age 16 between -.280 and -.470. At age 19,
SWE correlates with O-C (−.257), I-C (−.345), DEP
(−.364) and ANX (−.364).
SOC correlates with SWE .555 at age 16 and .509 at
age 19.
Across time, SOC at age 16 correlates with SOC at age
19 .635. SWE at age 16 correlates with SWE at age 19 .616.
The SCL-90-R subscales correlate from age 16 to age 19
between .324 and .706.
This provides evidence that SOC and SWE are in-
deed highly related constructs. Both constructs show
negative correlations with most subscales of the SCL-
90-R.
Table 2 Means and standard deviations of the study variables for women (n = 94) and men (n = 61)
Variable Women M (SD) Men M (SD) T value P value
SOC 16 (mean) (sence of coherence) 3.51 (0.62) 3.69 (0.64) 1.71 .088 (n.s.)
SOC 16 (adjusted sum score) 63.99 (11.35) 67.18 (11.68)
SOC 19 (mean) (sence of coherence) 3.61 (0.60) 3.71 (0.58) 1.09 .277 (n.s.)
SOC 19 (adjusted sum score) 65.74 (10.91) 67.65 (10.63)
SWE 16 (self efficacy) 2.86 (0.34) 2.96 (0.38) 1.71 .088 (n.s.)
SWE 19 (self efficacy) 2.97 (0.37) 3.00 (0.35) 0.51 .612 (n.s.)
SCL SOM 16 (Somatization) 7.43 (7.02) 6.77 (5.64) - 0.62 .534 (n.s.)
SCL O-C 16 (Obsessive-Compulsive) 5.90 (5.33) 6.09 (5.60) 0.22 .827 (n.s.)
SCL I-S 16 (Interpersonal Sensitivity) 5.38 (5.13) 4.52 (4.71) - 1.06 .291 (n.s.)
SCL DEP 16 (Depression) 7.33 (7.35) 6.10 (6.48) - 1.08 .282 (n.s.)
SCL ANX 16 (Anxiety) 4.68 (5.32) 3.89 (4.36) - 0.99 .324 (n.s.)
SCL HOS 16 (Hostility) 3.82 (3.64) 3.64 (3.52) - 0.28 .778 (n.s.)
SCL PHOB 16 (Phobic Anxiety) 1.10 (2.17) 0.99 (1.70) - 0.33 .741 (n.s.)
SCL PAR 16 (Paranoid Ideation) 3.40 (3.62) 3.51 (3.73) 0.17 .861 (n.s.)
SCL PSY 16 (Psychoticism) 2.90 (4.57) 3.76 (5.34) 1.05 .297 (n.s.)
SCL SOM 19 (Somatization) 6.73 (6.11) 5.39 (4.09) - 1.667 .097 (n.s.)
SCL O-C 19 (Obsessive-Compulsive) 5.47 (5.55) 6.43 (5.50) 1.06 .288 (n.s.)
SCL I-S 19 (Interpersonal Sensitivity) 5.18 (5.55) 4.99 (4.95) - 0.21 .831 (n.s.)
SCL DEP 19 (Depression) 7.06 (8.08) 6.04 (6.88) - 0.84 .405 (n.s.)
SCL ANX 19 (Anxiety) 3.94 (5.33) 4.02 (3.37) 0.12 .908 (n.s.)
SCL HOS 19 (Hostility) 3.20 (3.49) 3.34 (2.78) 0.26 .794 (n.s.)
SCL PHOB 19 (Phobic Anxiety) 1.21 (2.49) 0.73 (1.74) - 1.33 .186 (n.s.)
SCL PAR 19 (Paranoid Ideation) 3.32 (4.18) 3.55 (3.26) 0.36 .719 (n.s.)
SCL PSY 19 (Psychoticism) 2.96 (5.06) 2.88 (3.70) - 0.11 .915 (n.s.)
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Structural equitation modeling (SEM)
We assumed two latent variables at two different points in
time, the construct of resilience as measured by the mean
SOC and mean SWE scores and the construct of mental
health as measured by the log transformed sub scale
scores of the SCL-90-R. Both constructs were modeled for
the ages 16 and 19. Because of theoretical implications, we
generally assumed a directed influence of resilience factors
on health rather than assuming a simple covariation. As
we couldn’t find any gender differences in the descriptive
data analysis we did not include gender in the SEM.
The first model included all possible paths to fully
model the influence across time with resilience at age 19
being regressed on resilience at age 16 and mental health
at age 16. Mental health at age 19 was regressed on mental
health at age 16 as well as resilience at age 16 and 19.
Mental health at age 16 was regressed on resilience at age
16. The full model can be seen in Figure 1. This model fit-
ted the data reasonably well, χ2 (204) = 399.56, p = .000,
RMSEA = 0.079, CFI = 0.922. The main finding is that
resilience significantly influences mental health cross-
sectionally (−0.697 at age 16 and −0.544 at age 19). Across
time, resilience at age 16 significantly influences resilience
at age 19 (0.658). Also mental health at age 16 significantly
influences mental health at age 19 (0.486). However, the
model does not show any significant mutual influence of
the latent variables across time. The influence of resilience
at age 16 on mental health at age 19 (0.160) is not
significant, the same as the influence of mental health at
age 16 on resilience (−0.070) at age 19.
In the final step, we estimated a second model with only
the significant paths of the first model included. Cross-
sectionally, health at age 16 was regressed on resilience at
age 16 and health at age 19 was regressed on resilience at
age 19. Across time, only health at age 19 was regressed
on health at age 16 as well as resilience at age 19 on resili-
ence at age 16. The second model can be seen in Figure 2.
This model fitted the data slightly better, χ2 (206) =
401.977, p = .000, RMSEA = 0.078, CFI = 0.922. Resilience
at age 16 significantly influences health at age 16 (−0.710)
as well as resilience at age 19 (0.725). Health at age 16 in-
fluences health at age 19 (0.410) and resilience at age 19
influences health at age 19 (−0.473).
Discussion
The aim of this study was to examine similarities of two
resilience factors (SOC and self-efficacy) and the mutual
influences of these resilience factors and mental health
in adolescents.
SOC and self-efficacy (SWE) are highly related
Our findings provide more evidence for construct validity
of sense of coherence and self-efficacy. Both can be mod-
eled as a common resilience factor and positively influence
mental health. This provides evidence that SOC (as
measured with a 13-item short version of the classical
Figure 1 SEM model with all paths.
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Life orientation Questionnaire) and a generalized self-
efficacy (as measured with SWE) are indeed highly re-
lated constructs.
Mental health and resilience factors
Similar to the present study the relationship between
mental health and SOC has been confirmed by a number
of studies, while its relationship to physical health is –
though being present – much less impressing (for an over-
view see Bengel [36]).
Concerning the mutual influence of resilience and mental
health across time, our findings show that resilience is not
significantly influenced by prior mental health. Yet people’s
self-assessment of mental health and their sense of coher-
ence seem to be closely linked. Additionally our findings
support the hypothesis that SOC is already a very stable
construct for younger adults. Honkinen et al. [37] have
shown that early childhood behavioral problems at age 3 to
12 can predict SOC scores at the age of 18. Similarly it was
shown that SOC could be reliably used in a population of
12 year old children [38]. This evidence supports the idea
that the foundations of at least some aspects of resilience
are rather laid in earlier childhood than in adolescence.
Age specific development and stability of SOC and
self-efficacy
A number of studies have shown that Antonovsky’s
expectations about Sense of Coherence being a stable
construct in adulthood (at least from the age of 30 on-
wards) could not be confirmed and it was demonstrated
that the SOC often increases with age [39,40]. Yet SOC
is also far from fluctuating and begins to show consist-
ent patterns at least in early adolescents. Using mixture
modeling with latent classes in a very large sample
starting at age 20, Feldt et al. [41] could show that SOC
has a general increasing trend, independent of age. They
found the greatest stability of SOC in latent classes with
a high SOC. Our study results do not contradict those
findings. Instead, we can offer insight into the develop-
ment of SOC in a younger age group.
The invariance of the resilience factors in the present
study is astounding, since the age of 16 to 19 is an import-
ant time for developing one’s individual identity [42]. Both
Sense of Coherence and self-efficacy resemble a person’s
view of her own abilities and her view of the world which
could be seen as an important aspect of identity.
However, our findings support the idea that SOC and
self-efficacy are indeed protective factors which are
established in early childhood, rather than in later years.
The discussion of measurement of sense of coherence
High correlations between SOC and measurements of
depression [43,44] and neuroticism [45-47] have led
some authors to believe that measuring SOC is dispens-
able. As neuroticism is considered to be a basic personal-
ity trait [48], our findings support the idea that SOC is
Figure 2 SEM model with only significant paths included.
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indeed much more like a personality trait than an orien-
tation in life as claimed originally. SOC certainly shows
considerable overlap with negative emotionality or re-
versed neuroticism and comprises aspects of emotional
stability.
While we argue that SOC has explanatory value on its
own, we agree to the demand for a more prominent role
of emotions, social factors and people’s self-directed activ-
ities in the measurement of people’s Sense of Coherence
and behaviors in general [49]. We also miss sensitivity for
stage specific developmental tasks in Antonovsky’s ori-
ginal Orientation of Life questionnaire.
Likewise self-efficacy appears to be a very stable con-
struct as well. In many cases self-efficacy is adapted to
specific contexts, e.g. drinking alcohol [50], but a more
generalized self-efficacy might be an important aspect of
resilience.
Taken as a whole, the present study provides evi-
dence that SOC and self-efficacy are indeed aspects of
resilience that are already quiet stable in adolescence,
rather than a partial dimension of current health
status.
If the idea of a significant overlap of neuroticism and
SOC is taken seriously, improving people’s sense of co-
herence might be as difficult as changing aspects of
neuroticism. Comparable with the debate on personal
versus social or cultural resilience we should also expand
the conceptualization of salutogenesis from individuals
to social systems and their norms or cultural ideas.
If an attempt to influence those global factors is made,
it seems reasonable to start early, maybe even as early as
in kindergarten [51,52] – and not to focus on individuals
only but address group norms and settings.
Limitations of the study
One aspect that clearly limits the results of the present
study is the rather small sample size. For structural equa-
tion modeling, a larger sample might lead to better statis-
tical results. This might be an explanation for the rather
low model fit in our study as well as possibly our inability
to reproduce the three factor structure of the sense of co-
herence scale.
As the SCL90-R was only provided twice in the whole
RISA study, we could only use data from two points in
time. It would have been interesting to measure the fur-
ther development of mental health in early adulthood.
Our study however, does include an important develop-
mental phase. About two thirds of the participants in
this study had completed school in this phase (at age
19), so we can be sure that participants experienced im-
portant changes in their lives.
The measurement of the sense of coherence is also sub-
ject to criticism. We had to use an early German adaption
of the short 13 item SOC scale, because this particular
version was chosen at the planning stage of the 10 year
longitudinal study and wasn’t changed later because of
consistency of measurement. We therefore have a meas-
urement for which no definite normative scores are avail-
able. It might also be problematic that it measures sense
of coherence on a 5 point scale, rather than on a 7 point
scale. We do not consider this a severe problem as we can
show that our scale – adjusted to a 7 point scale – pro-
duces scores that are comparable to a later version of the
SOC scale for which normative scores are available.
Further conclusions for research
The stability of SOC in the developmentally changeful age
of 16–19 years calls for the measurement of additional
resilience factors that are more closely related to youth
specific situations and challenges, such as school perform-
ance and family stress. Like others we assume the SOC to
be too much focused on cognitive phenomena of self-
perception that may easily be overwritten by more
emotional-situational factors.
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